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Abstract 
 
The analysis of the internal evaluations regarding the assessment of the quality of the education system by the 
students is a tool that stimulates the improvement of the curricula. Our study aims to put into evidence the results of the 
interpretation of expectations - perception matrix perception, concerning the tangible elements included in the present 
analysis. Although in the first year of studies there are high expectations regarding the quality of the educational spaces 
(Q2), the provision of equipment (Q3) and the competence of the teachers (Q4), the perceptions are only satisfactory. 
Regarding the book offer (Q4), the situation is different. Although there were modest expectations, the perception is very 
good. The expectation-perceptions matrix that reflects the opinions of the 4th year students regarding the component 
tangible elements of the learning process highlights that at the end of the studies there is a concordance between the initial 
expectations and perceptions, for 50% of the considered attributes. 
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1. Introduction 
 
For universities, quality assessment is an 
ongoing challenge. There are two types of 
assessments in universities: external evaluation and 
internal evaluation. An important problem is to adapt 
the existing and recognized quality assessment 
methods to the higher education system. In order to 
improve the results corresponding to the activity of 
the teaching staff, a decisive factor is the feedback 
obtained from the evaluations provided by the 
students [1, 2]. The evaluation is intended to be a 
clear picture of the reality perceived by the clients, in 
the case of our analysis the students, respectively the 
future graduates [3]. 
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The most important clients for a university 
are the students. If they come with expectations, 
which at the end of the faculty are in accordance with 
their perceptions, then the quality of the institution, 
of the study program followed are certified.  
The purpose of a higher education 
institution, through the assumed mission, is to 
validate in the eyes of the students, the graduates, 
who can subsequently transmit to the society what 
defines it and certifies it, as a model imposed on the 
competition.  
The University is also validated by the 
quality of the human resource, by the research 
activity of the teaching staff, by the conditions of 
study and accommodation, by all the aspects that 
offer a comfort and a well-being and the belonging of 
the academic environment to which it is addressed.  
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Internal evaluation from the perspective of 
students/graduates.  
The most popular model is SERVQUAL, 
which was developed by Parasuraman, Zeithaml and 
Berry and was first published in 1985 in the 
Marketing Journal [1, 3, 5]. 
The aim of this study is to emphasize the 
opportunity of analysisng students' perception 
concerning the teaching activity at UASVM Cluj-
Napoca, using the factorial analysis applied for 
tangible elements. 
 
2. Material and Method  
 
The questionnaire method, the SERVQUAL 
model, was applied for the four years of study, in 
2018 of the students of the specialization of 
Environmental Engineering, USAMV Cluj-Napoca, 
regarding the aspect of tangible elements. These are 
reflected, in the present study, by the following 
assertions/attributes: 
 The teachers are well trained, they have a 
proper outfit. 
 The spaces dedicated to the didactic activities 
are modern, to high standards. 
 Providing with the latest equipment and 
technologies. 
 The library has a generous and up-to-date book 
offer. 
The obtained results were collected and 
processed statistically using the software 
STATISTICA v.8.0 for Windows. In order to 
prioritize the components of the aspect of the tangible 
elements, the factorial analysis was implemented, by 
analyzing the main components, after preliminary 
testing of the existence of simple correlations 
between the targeted elements [4]. 
 
3. Results and Discussions  
 
The dimension of the tangible elements 
outlined around the educational service, according to 
the SERVQUAL methodology, has, as a rule, a two-
dimensional character oriented to equipment and 
facilities on the one hand and to communication and 
personal tools, on the other. In this case, the 
component oriented to equipment and facilities aims 
to equip laboratories with equipment and 
technologies, as well as the degree of modernity of 
the spaces destined for learning (Factor 1). The 
component oriented to personnel and communication 
tools (Factor 2) is represented by the analysis of 
expectations/perceptions of the professional training 
and of the teaching staff, as well as of the quality of 
the book offer of the library of the agronomic 
universities studied. Students' expectations regarding 
the educational process, from the point of view of 
tangible elements. 
There is a positive, weak correlation (R = + 
0.144), but statistically assured at the 5% significance 
level, between the expectations regarding the training 
and keeping of the teachers and the standard of the 
teaching spaces, as well as the strong correlation (R 
= + 0.735), statistically assured at the same 
significance threshold, equal to 0.1%, between the 
expectations of the 1st year students regarding the 
standards of the educational spaces and their 
endowment with state-of-the-art equipment and 
technologies (Table 1). The negative correlations are 
highlighted between the library book offer and all the 
other attributes of the tangible element size (Table 1), 
respectively the preparation and keeping of the 
teachers (-0.053, p> 0.05), the modernity of the 
educational spaces (-0.194, p < 0.05) and equipment 
endowment (-0.148, p <0.05). 
The values and statistical significance of the 
Pearson simple correlations between the components 
of the educational service analyzed from the point of 
view of the students of the first year at USAMV Cluj-
Napoca, reveal the presence of one or more common 
factors in their expectations regarding the tangible 
elements (Table 1), which constitutes the premise. 
necessary for the application of the factorial 
reduction procedure, represented in this case by the 
specific methodology of Principal Components 
Analysis - PCA. 
 
Table 1. The matrix of correlations between the components of the SERVQUAL characteristics – Tangible 
elements, concerning the students expectations from the teaching process 
 
Correlated variables V1 V2 V3 V4 
V1 - +0.144* +0.160ns -0.053ns 
V2  - +0.735*** -0.194* 
V3   - -0.148* 
Note 1: V1–Teaching staff is well trained and have an appropriate atitude; V2–Teaching spaces are modern, at high standards; V3–
Up to date equipment and technologies; V4–The library has a rich offer of up to date books. 
Nota/Note 2: ns-p >0,05, *-p<0,05 ; ***-p<0,001. 
 
 
The factorial analysis applied to the study of 
the expectations of the students of the first year, 
within the USAMV Cluj-Napoca regarding the 
educational services, from the perspective of the 
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tangible elements, generated, according to the 
expectations, four main components (Attributes, V1-
V4). The matrix of components highlights their 
contribution to the load of each of the two main factors 
considered in the analysis, respectively Factor 1-
Material means, which reflects a more important role in 
the expectations of the students of year I towards the 
educational process and Factor 2-Personnel and 
communication tools, as well. important in the 
expectations of the first year students (Table 2). 
This means that, in the expectations of the first 
year students, the most important place is occupied 
by the infrastructure that has the educational unit, 
materialized in the spaces destined to the educational 
process (laboratories, classrooms) and the 
equipments provided, elements that contribute major 
when loading Factor 1.  
On a second place, corresponding to Factor 2, 
there are students' expectations regarding the human 
factor and communication tools. 
 
 
Table 2. Components matrix  
 
 
Atributes 
Factors 
Factor 1- Material means Factor 2-Personnel and communication tools  
V1 0.465664 0.490151 
V2 0.751619 0.043569 
V3 0.609757 0.511513 
V4 0.153904 0.756317 
Note 1: V1–Teaching staff is well trained and have an appropriate atitude; V2–Teaching spaces are modern, at high standards; V3–
Up to date equipment and technologies; V4–The library has a rich offer of up to date books. 
 
 
The decomposed variance shows an interest 
quantified in a figure of the same order of magnitude, 
but lower than that of the first factor (Table 3). The 
explained variance is distributed in proportion of 
29.43% on the first factor - Material means and 
26.89% on the second factor - Personnel and 
communication tools (Table 3). If one considers the 
perceptions of the students in the last year of studies, 
the existence of simple correlations, from weak to 
strong, is also noted (Table 4). The four components 
generated in the Analysis of the Main Components, 
applied to the size of the tangible elements, occupy 
for the students of year IV, year of final studies, a 
proportion different from the one registered in the 
analysis of the expectations and perceptions of the 
students in year II of studies. 
 
 
Table 3. The total variance explained for the components of the SERVQUAL characteristic–Tangible 
elements, concerning the students expectations from the teaching process 
 
Component Eigenvalues  Sums 
Total  %Var. %Cum. Total  %Var. %Cum. 
Var 2 1.77 29.43 29.43 1.77 
1.07 
29.43 
26.89 
29.43 
56.32 Var 3 1.07 26.89 56.32 
Var 1 0.92 23.00 79.32 
Var 4 0.86 20.68 100.00 
Note 1: V1 – Teaching staff is well trained and have an appropriate atitude; V 2 – Teaching spaces are modern, at high standards; V 3 
– Up to date equipment and technologies; V 4 – The library has a rich offer in up to date books. 
 
 
Table 4.The matrix of the correlations between the components of the SERVQUAL characteristic – Tangible 
elements, concerning the students perceptions upon the teaching process, at graduation, the IVth degree, 
respectively 
 
Correlated variables V1IV V2IV V3IV V4IV 
V1IV - 0.121* 0.170* -0.044ns 
V2IV  - 0.702*** -0.155* 
V3IV   - -0.169* 
Note 1: V1IV–Teaching staff is well trained and have an appropriate atitude; V2IV–Teaching spaces are modern, at high standards; 
V3IV–Up to date equipment and technologies; V4IV–The library has a rich offer of up to date books. 
Nota/Note 2: ns-p >0,05, *-p<0,05 ; **-p<0,01 ; ***-p<0,001.  
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The study of the matrix of the components that 
gives the contribution of each of the attributes of the 
tangible elements to the loading of the two main 
factors (Table 5) shows that the perceptions of the 
students of year IV are different from those of the 
students of year II.  
There is also a higher contribution of the 
cumulative variance related to the two factors 
compared to the result in the case of expectations 
(Table 5), but lower than the one recorded in the 
second year of studies (Table 3). 
The summed variance of the two factors, in the 
case of the perceptions of the students of year IV is 
equal to 55.01% and is distributed in proportion of 
29.03% to the Factor 1-Material means and in 
proportion of 25.99% to the Factor 2-Personal and 
instruments of communication (Table 6).  
These values highlight the similar 
contribution, as a proportion, of the two main factors, 
with the related components/attributes, in 
manifesting and conditioning the attributes of the 
dimension of tangible elements. 
 
 
Table 5. Components matrix  
 
Atributes 
 
Factors 
Factor 1-Material means Factor 2-Personnel and communication tools  
V1IV 0.427191 0.446664 
V2IV 0.335091 0.713039 
V3IV 0.720627 0.139789 
V4IV 0.589055 0.558535 
Note 1: V1IV–Teaching staff is well trained and have an appropriate atitude; V2IV–Teaching spaces are modern, at high 
standards; V3IV–Up to date equipment and technologies; V4IV–The library has a rich offer of up to date books. 
 
 
 
Table 6.The total variance explained for the components of the SERVQUAL characteristic – Tangible 
elements, concerning the students expectations from the teaching process, after graduation, the IVth degree, 
respectively 
 
Component Eigenvalues  Sums 
Total  %Var. %Cum. Total  %Var. %Cum. 
Var 3 1.16 29.03 29.03 1.16 
1.04 
29.03 
25.99 
29.03 
55.01 Var 4 1.04 25.99 55.01 
Var 2 0.95 23.74 78.75 
Var 1 0.85 21.25 100.00 
Note 1: Var1IV – Teaching staff is well trained and have an appropriate atitude; Var2IV–Teaching spaces are modern, at high 
standards; Var3IV–Up to date equipment and technologies; Var4IV–The library has a rich offer of up to date books. 
 
 
4. Conclusions  
 
The weak positive correlations between the 
expectations regarding the preparation and keeping 
of the teachers and the standard of the teaching spaces 
(R = +0.144) and the negative between the training 
and the attitude of the teachers and the book supply 
of the library (R = -0.044) are highlighted, as well as 
the strong positive correlations. (between the 
students' expectations regarding the standards of the 
educational spaces and their endowment with state-
of-the-art equipment and technologies R = +0.735), 
but also between the educational spaces and the 
equipments with high performance equipments (R = 
+0.702). 
In the expectations of the students of the first 
year,  the  most  important  place  is  occupied by the  
 
 
 
infrastructure that has the educational unit, 
materialized in the spaces destined to the educational 
process (laboratories, classrooms) and the 
equipments provided. The similar contribution, as a 
proportion, of the two main factors, material means 
and personnel and communication tools, in the 
manifestation and conditioning of the attributes of the 
dimension of the tangible elements is highlighted. 
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